Treatment of vascular smooth muscle cells with estradiol and beta-adrenergic agonists has an additive effect on cAMP levels, but no additive effect on inhibition of collagen synthesis.
Several studies have suggested that increased cell levels of cAMP result in decreased rates of collagen synthesis. Oestrogen treatment of vascular smooth muscle cells (VSMCs) has been shown to cause increased levels of cAMP and decreased rates of collagen synthesis. Beta-adrenergic agonists are also known to increase cellular levels of cAMP in VSMCs, although the effect of beta-adrenergic agonists on collagen synthetic rates in VSMCs is unknown. Since beta-agonists and oestrogens are commonly used clinical agents these studies were conducted to determine the potential of these agents to have an additive effect on cell cAMP levels and inhibition of collagen synthetic rates. When VSMCs were treated with both oestrogen and isoproterenol there was an additive effect on cellular cAMP levels although the observed decrease in collagen synthetic rates was the same as observed in cells treated with just oestrogen. Treatment of VSMCs with propranolol inhibited isoproterenol-induced changes in cAMP but had no effect on either oestrogen-induced increases in cAMP levels or inhibition of collagen synthesis. The cellular location of cAMP following beta-adrenergic agonist treatment was different from the distribution of cAMP in control or oestrogen-treated VSMCs. This difference in cellular distribution of cAMP may partially explain the absence of collagen synthesis inhibition following beta-adrenergic agonist treatment of VSMCs.